SAME ROCK

TOP OF STAIR 49

EXISTING TRAIL SAWCUT, CABLES
UNDER TRAIL IN PVC SLEEVES,
CROSSING PATCHED WITH CONCRETE,
COLOR AND TEXTURE MATCH EXISTING.|

EXISTING TRAIL SAWCUT, CABLES l.lJNDER
- TRAIL IN PVC SLEEVES, CROSSING

~ PATCHED WITH CONCRETE, COLOR AND

. - TEXTURE MATCH EXISTING.
PHOTO E 7.1-2A

POWER AND COMMUNICATIONS FEEDER

CROSSING THE EXISTING TRAIL

dsi .

PHOTO E 7.1-2B

POWER AND COMMUNICATIONS FEEDER
CROSSING THE EXISTING TRAIL

PHOTOE 7.1-3
POWER AND COMMUNICATIONS FEEDER
CROSSING THE EXISTING TRAIL BETWEEN STAIR

45 AND STAIR 49

POWER CABLES AND LEAKY FEEDER
COMMUNICATIONS CABLE CONTINUE ON
THE SURFACE OF THE CAVE FLOOR,
CONCEALED BY RUBBLE.

ADD 100 AMP 2 POLE BREAKER TO
EXISTING PANEL ‘A’ TO SUPPLY NEW
100 AMP FEEDER FROM CABINET #1 TO
NEW CABINET #2.

EXISTING UPS AND BATTERIES
IN THIS ENCLOSURE. SEE
SHEET G3.0 FOR WORK IN
THIS CABINET.

POWER AND COMMUNICATIONS FEEDER PATH
BEHIND CABINET 1

MAIN FEEDER CABLES, LEAKY FEEDER CABLE,
BRANCH CIRCUITS, AND SWITCH CIRCUITS
LOOSE LAID ON CAVE FLOOR

AN '

B\ I S——

THIS UPS IS TO BE MOVED TO CABINET 3. SEE SHEET G3.0.

MAIN POWER CABLES, LEAKY FEEDER CABLE,
BRANCH CIRCUITS, AND SWITCH CIRCUITS LOOSE
LAID ON CAVE FLOOR; RUBBLE COVERED

PHOTO E 7.1-5A

PHOTOE 7.1-5B PHOTOE 7.1-5C PHOTOE 7.1-D
CABINET 1 UPS AND BATTERY BANK, CABINET 1 PANEL ‘B* AND LIGHTING CONTROL PANEL LEAKY FEEDER CABLE AND GFI RECEPTACLE
CABINET 1 EAST END OFCABINET 1

== 7 g o J CABLES UNDER CONCRETE

ﬂ

PHOTO E 7.1-6A
EXIT TUNNEL INSTALLED LIGHTING - GENERAL VIEWS

PHOTO E 7.1-6C
EXIT TUNNEL INSTALLED LIGHTING - GENERAL VIEWS

PHOTO E 7.1-6D
EXIT TUNNEL INSTALLED LIGHTING - GENERAL VIEWS
SAME FORMATION

PHOTO E 7.1-6B
EXIT TUNNEL INSTALLED LIGHTING - GENERAL VIEWS

'ONDUCTORS IN SLEEVES
LOCATION OF SAW CUTS

IN PVC SLEEVES, CROSSING PATCHED |
WITH CONCRETE, COLOR AND N
TEXTURE MAT_E:HV.EXISTING.

M= ¢

PHOTO E 7.1-78

216 " A AR
PHOTO

| A

PHOTOE 7.1-8A E7.1-88

PHOTO E 7.1-7A
AREA OF FLOOR VICINITY TOP OF STAIR 49 AREA OF FLOOR VICINITY TOP OF STAIR 49 SAWCUT TRAIL CROSSING BETWEEN SAWCUT TRAIL CROSSING BETWEEN
SAWCUTS PATCHED TO MATCH SAWCUTS BEFORE PATCH STAIR 45 AND 46 STAIR 45 AND 46

EXAMPLE OF EXISTING ELECTRICAL SYSTEM THAT SHALL BE DEMOLISHED BY THE CONTRACTOR.

PHOTOE 7.1-4
POWER AND COMMUNICATIONS FEEDER
EXITING THE PARADISE ROOM
AFTER CROSSING THE TRAIL, FURNISH AND INSTALL THE NEW POWER FEEDER ADJACENT
TO THE EXISTING COMMUNICATION FEEDER ON THE SURFACE OF THE CAVE FLOOR IN A

CREVICE UNTIL THEY JOIN THE EXISTING OLD POWER FEEDER HERE AND THENCE FOLLOW
AN ACCESSIBLE TUNNEL (WHICH IS SOME DISTANCE FROM THE MAIN TRAIL).

ROOF FOR ADDING AN ADDITONAL BATTERY ENCLOSURE. SEE SHEET G3.0.

PHOTO E 7.1-5E
UNISTRUT MOUNTING OF CABINET 1

PHOTO E 7.1-6E
EXIT TUNNEL LOCATION - GENERAL VIEWS

|
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Depth

Feet

LIGHT FIXTURE(S) THIS SHEET
FIXTURE ‘E’ IS A COLE LIGHTING 13 WATT LED FANNY PACK SWITCH MOUNTING NOTES FOR THIS SHEET

1. SWITCH SW2-CAB 1 IS SECURED TO THE EXISTING CAVERN TUNNEL WALL
AND IS MOUNTED AT 42 INCHES ABOVE TRAIL.

THIS SHEET SHOWS THE TUNNEL EXIT DISTANCE FOR CONTRACTOR REFERENCE WHEN MOVING MATERIAL FROM OUTSIDE TO THE INSIDE OF THE CAVERN.

(NO CONTRACTOR WORK REQUIRED IN PHASE 2 ON THIS SHEET) THE DETAILS ON THIS SHEET ARE APPLICABLE TO PHASE 2 WORK.

POWER FEEDER CABLE; LEAKY
FEEDER COMMUNICATIONS CABLE

SCHEDULE 80 PVC SLEEVES THROUGH CONCRETE

> |swicas1 Eﬁg‘ﬁggm OF NEW BULKHEAD BESIDE DOOR HAVE BEEN INSTALLED.
SW2-CAB 1 CABLES ENDS AT (SEE PHOTOS THIS SHEET)

ENTRY TO PARADISE
ROOM.

R1-CAB 1
IN ADDITION TO THE EXISTING POWER

FEEDER CABLE, THE LIGHTING BRANCH
CIRCUIT, THE AIR LOCK WARNING BRANCH
CIRCUIT, AND THE LEAKY

CONNECTS TO
SHEIEI' E7.0

PLAN VIEW

| @ R1-CAB 1
1

Tunnel

SEE SHEET E9.0 FOR
| CONTINUATION OF
6t CORD AND CABLE
SEE SHEET E7.0 FOR
CONTINUATION OF —>ROUTING.
paradi CORD AND CABLE
aradise ROUTING. —— TOCAVERN
Room EXIT
JUNCTION BOX AT EACH Exit
~ i, CAVERN DRAWING KEY PLAN LIGHT FIXTURE AND Tunnel
— SWITCH LOCATION ggggfgsom
DRAWING E-8.0 [ .
CABINET #1 THIS SHEET
TUNNEL LIGHTS AND AIRLOCK
RI-CABL  ocUpANCY LIGHTS %
N true - 325 azimuth.
3
)
Fo
_—~——— Upper Level
—
——— Lower Level
o o pp—
g _ =~~~ _ Passage Below
T 0 5 10 20 30
Scale in Feet
260 260
Paradise
room PROJECTED PROFILE
Inner
Door l Depth
[ -280 Exit Tunnel \ | 280 | in
\ CONNECTS TO \ Exit Tunnel ' CONNECTS TO
. ) s SHEET E7.0 \ | SHEET £5.0 et
s P I
-290 / ,,—/ ) H | 20 |

-300 E |

SWITCH 2 CABINET 1

Vi

~ CONCRETE ENCASED POWER CABLE, LEAKY
FEEDER COMMUNICATIONS CABLE, BRANCH
CIRCUITS, AND CONTROL CABLES.

SWITCH 2 CABINET 1 EXISTING CAVERN POWER FEEDER
RATED 200 AMPS AMPACITY (FOR
VOLTAGE DROP) AND THE EXISTING
LEAKY FEEDER COMMUNICATIONS
CABLE PLUS TWO BRANCH CIRCUITS
AND A CONTROL CIRCUIT. SECURED
TO TUNNEL WALL WITH CABLE CLAMPS,
THEN ENCASED IN CONCRETE,

SEE SHEET E9.0 FOR DETAILS.

PHOTO E 8.0-1 PHOTO E 8.0-2A PHOTO E 8.0-2B PHOTO E 8.0-3
OUTSIDE FACE OF INNER AIRLOCK DOOR INSIDE FACE OF INNER AIRLOCK DOOR INSIDE FACE OF INNER AIRLOCK DOOR EXIT TUNNEL AT INTERIOR (CAVERN SIDE)
PARADISE ROOM
OF AIRLOCK
217

COMMUNICATION FEEDER IN THE
DIRECTION _o CONCRETE CURB, THERE IS A 120 POWER FEEDER CABLE:
OF TRAVEL w E 0 w1 E e VOLTAGE SHIELDED TEK-90 CONTROL EXISTING PARALELL 100A RATED POWER CABLES, LEAKY FEEDER
—— e CABLE BETWEEN THE SWITCH LOCATIONS EXISTING LEAKY FEEDER COMMUNICATIONS CABLE & COMMUNICATIONS CABLE
b oo By LIl AND THE NEW RELAY/DIMMING PANEL 1 IN EXISTING LIGHTING BRANCH CIRCUITS; CABLES ARE
1 2R CABINET 1. ENCASED WITH MIN 2* CONCRETE. TYPICAL FROM -
! CAVERN-SIDE OF EXIT DOOR TO PARADISE ROOM. Swichs 1

|

FWP #7176603

Design & Construction

P.O. Box 200701, 1522 Ninth Avenue

Helena, MT 59620-0701

Railing and Lighting Upgrades 2018

Montana Fish,
Widlife R PariGs

Lewis & Clark Caverns State Park

MISSOULA, MT 59801
fus@aol.com

CONSULTING AND DESIGN

FUSSELL ENGINEERING

(406) 721-6996

2435 DIXON STREET

drawn check by |
MKE MTF

issue log
For bidding 03/23/18

ES8.0

B 022218 =



LIGHT FIXTURE(S) THIS SHEET

FIXTURE ‘E” IS A COLE LIGHTING 13 WATT LED FANNY PACK
FIXTURE ‘X1’ IS AN EXISTING INCANDESCENT FIXTURE FOR AIR LOCK CONTROL

POWER FEEDER CABLE; LEAKY
FEEDER

TEK CABLE UP TO LIGHT
FIXTURE OR SWITCH
LOCATION

CABLES IN CONCRETE
MIN. 2". CONCRETE

JUNCTION BOX AT EACH
LIGHT FIXTURE AND/ OR
SWITCH LOCATION

NATURAL STONE OR
CONCRETE EXISTING
TUNNEL FLOOR

NOTE: STACK CONCRETE COVER OVER

CABLES TO 8" CABLES TO HAVE ROUGH,
MINIMIZE WIDTH IRREGULAR FINISH. COLOR
OF CONCRETE. TO BE TAN-GRAY OF STONE
PROVIDE MIN. 2" WALLS.

COVER.

SWITCH MOUNTING NOTES FOR THIS SHEET

1. SWITCH SW1-CAB 1 SECURED TO THE EXISTING CAVERN DOOR BULKHEAD.

EXISTING SINGLE 200A FEEDER, LEAKY FEEDER COMMUNICATIONS
CABLE & LIGHTING BRANCH CIRCUIT CABLES ON EXISTING FLOOR
OF ENTRY TUNNEL. ENCASED IN CONCRETE.

UNDER DOOR AND UP TO
FLOOR LEVEL OF CAVERN-SIDE
OF EXIT DOOR.

NOTE: CONDUITS ARE LOCATED

NEW WP SWITCH, SW1-CABL. THIS
SWITCH CONTROLS THE AIR LOCK
ACCESS INDICATING CONTROL AND
THE EXIT TUNNEL LIGHTS VIA RELAY
CONTROL.

THE RELAY CONTROL IS LOCATED IN
THE RELAY PANEL IN CABINET 1.

TUNNEL CABLE AND J-BOX/DE4AIL - LONGITUDINAL SECTION EXIT TUNNEL CONDUIT DETAIL--CROSS SECTION
SW1-CAB 1 NOT TO SCALE NOT TO SCALE
CONNECTS TO iL%NECATcIS’\l‘_E?-ﬁ'LF?ngED
SHEET E8.0 AND SWITCH LOCATION, PLAN VIEW
| SEE DETAIL ABOVE.

SEE SHEET E8.0 FOR | © - 15 B w B

CONTINUATION OF | w ME " E - E n o u .

CORD AND CABLE T I ﬁm_m ~TT s

ROUTING. |

DIRECTION /T_’_’\’/_x )
OF TRAVEL L Exit Tunnel L
| THE EXISTING POWER CABLE, THE
EXISTING LIGHTING BRANCH CIRCUIT, AND
THE EXISTING LEAKY COMMUNICATION
FEEDER ARE LOCATED IN THE CONCRETE
e s v Com i AT o s o
LOCATION AND THE NEW RELAY PANEL 1
RicAs1  [INNEL LIGHTS AND AIRLOCK IN CABINET 1.
THIS SHEET SHOWS THE TUNNEL EXIT DISTANCE FOR CONTRACTOR REFERENCE WHEN MOVING MATERIAL FROM OUTSIDE TO THE INSIDE OF THE CAVERN.
(NO CONTRACTOR WORK REQUIRED IN PHASE 2 ON THIS SHEET) THE DETAILS ON THIS SHEET ARE APPLICABLE TO PHASE 2 WORK.
PROJECTED PROFILE
in -280 ! Exit Tunnel
CONNECTS TO
SHEETES.0 |

Return Trail

EXISTING POWER CABLE AND LEAKY FEEDER
COMMUNICATIONS CABLE ARE INSTALLED IN SCHEDULE
40 CONDUITS, ONE EACH.

to

Visitor Center

TRENCH IN APPROXIMATE CENTER OF PATHWAY.
PATCHED WITH COLD-MIX ASPHALT, COMPACTED.

END RI1R2

Exit
Door

Concrete *
Lining
on tunnel

RED LIGHT AIR LOCK INDICATING BRANCH
CIRCUIT R1 CONNECTED TO NEW LIGHT
FIXTURE ‘X1' AT THIS LOCATION. SEE
PHOTOS ON SHEET E 9.1

SERVICE ENTRANCE:

NEW STRUCTURE WITH NEW PANEL ‘A’
& RADIO COMMUNICATION EQUIPMENT
AT THIS LOCATION, ON SLAB.

EXISTING PRE-PHASE 1 SERVICE CABLING
ALSO SUPPLIED FROM THE NEW MAIN
PANEL.

NEW POWER CABLE AND LEAKY FEEDER
COMMUNICATIONS CABLE TO EXIT
TUNNEL.

EXISTING CAVE POWER CABLING (PRE-

PHASE 1) ALSO CONNECTED TO PANEL
AL

Door

/T

< PANEL A"

METER

& E9.1-1

Exit

Tunnel

CAVERN
EXIT

soExit Tuhnel

Elevation: 5318 ft
GPS: 45.83658N,
111.87642W

EXISTING POWER FEEDER CABLE
AND LEAKY FEEDER
COMMUNICATIONS CABLE UG THRU
SCHEDULE 40 CONDUIT TO TUNNEL
ENTRANCE.

POWER CABLE IS PARALLEL
100A CONDUCTORS FROM THE
SERVICE ENTRANCE TO PANEL
B IN CABINET 1.

sus
L COMMUNICATIONS
CABINET

-270

-280

-290

-300

g t0Ex
N e

CAVERN DRAWING KEY PLAN

DRAWING E-9.0

Upper Level

Lower Level

Passage Below

218

N we-esaaman

-

Scale in Feet

30

Depth

Feet
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PANEL ‘A’

ANTENNAS BEHIND

NEW METER

METER COMMUNICATIONS

ENCLOSURE

PHOTOE 9.1-1
SERVICE ENTRANCE STRUCTURE

PHOTOE 9.1-5
EXISTING OUTSIDE AIR LOCK WARNING LIGHT

ROUTE OF CABLING UNDER THE FLOOR
(POWER CABLE AND LEAKY FEEDER
CABLE), FROM CORNER OF THE DOOR
INTO CENTER OF PATHWAY.

THE CONTRACTOR FURNISHED AND INSTALLED THE NEW
CAVERN POWER FEEDER RATED 200 AMPS AMPACITY (FOR
VOLTAGE DROP) AND THE NEW LEAKY FEEDER
COMMUNICATIONS CONDUCTOR UNDER THE FLOOR IN
SCHEDULE 40 PVC CONDUIT.

NEW LIGHT FIXTURE, REUSING

THE EXISTING JUNCTION BOX
A NEW METER WAS INSTALLED, égﬁrﬁél#jg NI'E{ERS(I-IISQI":‘NEO
AND A NEW 100 AMP LOAD WARNING LIGHT ON THE
CENTER WAS INSTALLED TO OUTSIDE SURFACE OF THIS
SUPPLY THE LOCAL WALL, DIRECTLY OPPOSITE.

COMMUNICATIONS ENCLOSURE, (SEE PHOTO E-9.1-5, THIS

THE NEW 100 AMP FEEDER (200 POWER FEEDER HERE IS A RIS R 22 SHEET.)
AMP AVPACITY) AND THE SINGLE CABLE ASSEMBLY. 1
EXISTING 100 MAIN PRE-PHASE 1
POWER CABLING. THE FLOOR IS ASPHALT.
THE CONTRACTOR EXISTING SWITCHES

TRENCHED THE FLOOR,
INSTALLED NEW CABLES;
THEN RESTORED THE FLOOR
AS DESCRIBED ON SHEET

E9.0. EXISTING CABINET WITH

EXISTING PANEL INSIDE

THE NEW LOAD CENTER PANEL
“A’ SUPPLIES BOTH THE

PHOTO E 9.1-2B

(PRE PHASE 1) FROM BOTH THE PHOTOE9.1-3

CoF Al BTN A THE NEW EXIT TUNNEL AT EXIT (LOOKING IN EXIT TUNNEL AT EXIT (CAVERN SIDE)

CAVERN POWER CABLE FROM CAVE EXIT
THE BOTTOM.

(AS INDICATED ON THE ONE LINE
DIAGRAM, IN PHASE 2 THE
EXISTING PRE PHASE 1 LOWER
FEEDER CABLE IS REMOVED
FROM EXISTING PANEL ‘A" AND

TAGGED FOR FUTURE
REFERENCE.) i R
PHOTO E 9.1-2A
EXIT TUNNEL AT EXIT (OUTSIDE)
NOTE THE LARGE PATH WITH
SUFFICIENT CLEARANCE WITH A
GOLF CART OR ATV TYPE
VEHICLE.
PHOTO E 9.1-2C
EXIT TUNNEL AT EXIT (LOOKING OUT)
VISITOR’S CENTER
N
PHOTO E9.1-6 PHOTOS E 9.1-7
EXISTING PATH TO CAVE VISITOR CENTER TWO VIEWS OF POTENTIAL STORAGE AREA AT CAVERN ENTRANCE FOR
PHASE 2 WORK
PARK MANAGER AND PARK STAFF

NOTE A COUPLE OF SWITCH BACKS JUST BELOW STEPS

BETWEEN THESE TWO SWITCH BACKS THERE IS
PLAIN, PAVED TRAIL OF ABOUT THE SAME WIDTH.

NOTE PAVED TRAIL WITH MODERATE GRADES

PHOTOS E 9.1-8B
TWO VIEWS OF THE UPPER TRAIL WHICH CAN BE USED
FOR PHASE 2 WORK.

PHOTOS E 9.1-8A
TWO VIEWS OF THE UPPER TRAIL WHICH CAN BE USED
EOR PHASE 2 WORK.

| < 219
NOTE STEPS WHICH MUST BE PROTECTED

|
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)

EXISTING 120/ 240 VAC INSTALLED IN PHASE 1 OF THE PROJECT |
105 SERVICE FROM 1
| xoog &
i - ¢
| o O I
! (] © 3
! 1 o NN~ B
METER BASE O | 1 ~ s
1 | v ~ ~S
OUTSIDE OF CAVERN 1 INSIDE OF CAVERN ] w w m: S o 'S
; | o o tts
e~ el >N
02w X PANEL ‘B’ IN ! PANEL C” IN PANEL ‘D He E S
: CABINET #1 | CABINET #2 IN CABINET #3 wy o og'ﬂ
H (PARADISE ROOM) | (BOTTOM OF PIT) (CATHEDRAL ROOM) g_ ox E
| w o3 x
1 3+
NOTE 2 NOTE2 | NOTE2 s
NEW CAVERN FEEDER ! ! 120/240 VOLTS 18 NOTE 2 120/240VOLTS 19 c on > m g
sorTom | —~ 120/240 VOLTS 10 ! N —~ —~ out ! ovol N —~ —~ out N —~ —~ out | - 02
EXISTING CAVERN FEEDER <€—————100 ———100 > + 100 —]— 100 >—t < 100100 > < 1007 |7 100 m c 8 a g
Top — TWO - #2 TEK CABLES i : ONE #2 TEK CABLE ONE #2 TEK CABLE ONE #2 TEK CABLE > ]
— N N
EXISTING CAVERN FEEDER 100 : LIGHTS 4———/\— 1 LIGHTS  ff——p— 20 — LIGHTS ff—t—— — m %n
20 | 20
—~ ! —~ 1 ~~ —~ U :
COMMUNICATONS EQUIPMENT ————  — I RECEPTACLE €—————— 20 ] 1 RECEPTACLE ———T—— 20 ] RECEPTACLE €————— 0 ]
20 1 | 4 M
~ ! —~ | ~~ —~ iU
RECEPTACLE <t » — I HEATER < » — 1 HEATER  ~fmmee—f—— 2 — HEATER  ~—————— » — m c
HEATER  ———— 0 ] 1 CONTROL POWER €———f——  — 1 CONTROL POWER ————  — CONTROL POWER ———T——  — on
i 20 : 20 20 ‘b c
— o—
' | — o
PANEL ‘A 1 200 AMP LOAD CENTER | 200 AMP LOAD CENTER 200 AMP LOAD CENTER wv ©
= ! i i< 4
THIS IS A SEPARATELY DERIVED SYSTEM SO ' |
GROUND BAR, ENCLOSURE, AND NEUTRAL 1 | Q
BAR MUST BE BONDED TO TWO 5/8 INCH BY ' | TO EXISTING CAVERN LIGHTING ~~€——————
8 FOOT COPPER CLAD STEEL GROUND RODS | | NOTE 4,6 —
DRIVEN AT THE SERVICE ENTRANCE ' | o
LOCATION. | i
! I
L
e (e -_-I 120/240 VOLTS 18
I
1
1 | ONE #2 TEK CABLE
: 1
I
NOTE 4 120/ 240 SINGLE PHASE EXISTING CAVERN FEEDER TO ENTRANCE (TOP) OF CAVE ! !
————————————————————————————————————————————————————————————————————————————————————— ! ! 200 AMP LOAD CENTER R
! JUNCTION
ONE LINE DIAGRAM NOTES; i NOTE 1,2 INOTE4] Box NEAR
N o~ ~ LOOP FEED 1 [ ENTRANCE
1
1. THIS BREAKER IS KEPT OPEN UNLESS A FAILURE IN ANY LINE SEGMENT REQUIRES A LOOP FEED. ADD A LOCKOUT DEVICE TO THIS BREAKER. I 100 00 T L] GRATE (SEE
. NORMALLY | ONE #2 TEK CABLE H PHOTOS
THUS IF THE MAIN POWER FEEDER FAILS BETWEEN (FOR EXAMPLE) PANEL “C’ AND PANEL ‘D’ THE OWNER WOULD GO AND OPEN THE AHEAD BREAKER IN PANEL ‘C’ AND THE BEHIND BREAKER IN PANEL | UeHTs <€ P N ! SHEETE 1.2
‘D’ THUS ISOLATING THE FAULTED SECTION. THEN THE OWNER WOULD GO AND CLOSE THE SOURCE LOOP FEED NORMALLY OPEN BREAKER IN PANEL ‘E’. THUS RESTORES POWER TO PANEL ‘E’ AND ! 20 \
PANEL “D’ FROM THE TOP AND PANEL ‘B’ AND PANEL “C’ FROM THE BOTTOM. IT IS EXPECTED THAT A FEEDER SEGMENT IF IT EVER FAILS, WILL FAIL DURING AN INCONVENIENT TIME WHEN REPAIRS ! —~ \
CANNOT BE MADE. THE LOOP FEED ALLOWS THE ELECTRICAL SERVICE TO BE RESTORED TO ALL OF THE CAVE PANELS, LEAVING THE FAULTED FEEDER SEGMENT REPAIR UNTIL AN ELECTRICIAN IS : RECEPTACLE €—————— 0 — 1
AVAILABLE. 1
1
! HEATER ——/\ !
2. THESE BREAKERS ARE NORMALLY CLOSED UNLESS A LOOP FEED IS REQUIRED REQUIRING AN OPEN PAIR BREAKERS TO ISOLATE A SECTION. 1 B 2 ] 1
I |
3. ALL PANELS ARE RATED 200 AMPS SO THAT IF ONE FORGETS AND LEAVES THE LOOP FEED CONNECTED THE AVAILABLE OVERCURRENT OF 100/ 100 AMPS FROM EACH DIRECTION CANNOT DAMAGE THE 1 CONTROL POWER < G !
PANELS. ! 20 [
1
1
4. SAFETY OFF THE FEEDER FROM THE JUNCTION BOX AT THE ENTRANCE TO THE EXISTING PANELS . THE EXISTING UPPER LOOP SUPPLY CABLE ENDS AT THE JUNCTION BOX. THE NEW #2 TEK CABLE | !
CONNECTS THE EXISTING UPPER LOOP FEEDER CABLE TO THE NEW PANEL ‘E’. ! PANEL ‘E’ IN CABINET #4 X
! (CAVERN ENTRANCE) ! ( D
5. SAFETY OFF THE EXISTING LOWER LOOP FEED IN PANEL ‘A’. TAG THE CONDUCTOR INDICATING THAT THE EXISTING LOWER LOOP FEEDER CABLE IS NOT USED. e e e e e e e e e e e e e e e e e e e e e e
6. THE EXISTING UPPER FEEDER CABLE SERVING THE ORIGNAL PANELS FROM THE UPPER JUNCTION IS TO BE ABANDONED IN PLACE. THE EXISTING FEEDER SUPPLY TO THE EXISTING PANELS BEING 2 8
o
DEMOLISHED SHALL BE SAFETY OFF AND TAGGED WTH ITS ORIGNAL SOURCE SUPPLY. THE EXISTING FEEDER CABLE SHALL BE CAREFULLY HIDDEN FROM VIEW. 120/ 240 SINGLE PHASE EXISTING CAVERN FEEDER TO ENTRANCE (TOP) OF CAVE ]
CAVERN ONE LINE DIAGRAM Qf‘ =
NOT TO SCALE -9
33
Z 5 &
g3 ¢
1% A3
A2
[a)
A=
@)
<
&)
MAIN FEEDER E
UP - TOWARDS CAVERN ENTRANCE ———— ———— DOWN - TOWARDS SERVICE SERVICE ENTRANCE ~ g
EMERGENCY OPERATION — PN
= 0
1. THE LIGHTING CONTROL CABINET IS ENERGIZED DURING A %) Il
POWER FAILURE BY THE 120 VAC INVERTER SYSTEM. % IJ w IN
MEMBRANE _
EQUIPPED 2. SWITCH ACTION WILL ACTIVATE CORRESPONDING RELAYS &) P—] 5 S
INCLUDING THOSE CONTROLLING NON-EMERGENCY CAVE L I ] =z <
- == % LIGHTING. SINCE THE POWER IS OUT, THE NON-EMERGENCY o~
CAVE LIGHTING WILL NOT BE ON REGARDLESS OF RELAY m =
100 A 100 A | REMOTE SETTING. RELAY PANEL e
~ ~ SWITCHES(S) (Vo N
| 3. THE RELAY CONTROLLING THE EMERGENCY LIGHTS WILL BE <L
OPERATIONAL AND OPENING THE CIRCUIT WILL NOT TURN OFF LOAD CENTER ~
THE EMERGENCY LIGHTS SINCE THE ALTERNATE FEED VIA THE INVERTER
o TWO CONTACTORS (CLOSED ON LOSS OF POWER) BYPASS THE
LIGHTING CONTROL PANEL POWER LIGHTING CONTROL EMERGENCY LIGHT RELAY. [-Li
120 VAC INVERTER SIZING
4. HOWEVER, SHOULD BOTH CONTACTORS FAIL TO CLOSE,
CABINET 4 UPPER CAVERN 1500 VA TURNING ON THE RELAY CONTROLLING THE EMERGENCY LIGHTS
CABINET 3 CATHEDRAL ROOM 1500 VA 204 RL WILL TURN ON THE EMERGENCY LIGHTS AND THUS PROVIDES A
CABINET 2 PIT BOTTOM 2000 VA ~. i} > OTHER LIGHTS THIRD METHOD OF ACTIVATING THE EMERGENCY LIGHTING. drawn check by
CABINET1  PARADISE ROOM 2000 VA HEATER MKE M
20A 20A rﬁ issue log
it > Y LIGHTS For bidding 03/23/18
204 20A 120 VAC INVERTER EQUIPMENT RX
GFI ~ ~ > 1} »  OTHER LIGHTS
RECEPTACLE
CABINET, TYPICAL CABINET 1-4
LOAD CENTER
SCALE: 1 INCH = 1 FOOT AT ARCHITECTURAL D SIZE
|____=Emmm .|
0 6 1.0 2.0 3.0"
RELAY PANEL TWO NORMALLY CLOSED CONTACTORS IN A NEMA 1 ENCLOSURE HELD OPEN BY
| " PRESENCE OF 120 VAC. MOUNT ON DIN RAILS SCREWED TO ENCLOSURE BACK.
c1 / IF THE POWER FAILS SUPPLYING THE 120 VAC INVERTER, THE CONTACTOR
n CONTACTS CLOSE, ENERGIZING THE EMERGENCY LIGHTS REGARDLESS OF
I LIGHTING CONTROL RELAY STATUS.
c2
HEATER > | TWO CONTACTORS ARE CHOSEN TO PROVIDE CONTACTOR REDUNDANCY,
sheet
NOT TO SCALE I I O O
-




PANEL ‘A’ (MAIN SERVICE, OUTSIDE)

PANEL 'E' (CABINET #4, CAVERN ENTRANCE)

1
1
1
1
MAIN: 200 AMP MAIN BREAKER SQUARE D OR GE LOAD CENTER OR EQUIVALENT 1 MAIN: 200 AMP MAIN LUGS ONLY SQUARE D OR GE LOAD CENTER OR EQUIVALENT
BUS: 200 AMPS MINIMUM : BUS: 200 AMPS MINIMUM
1
SLOT # CKT. SERVICE AMPS BRKR WIRE USE PHS USE WIRE BRKR AMPS SERVICI CKT. SLOT # 1 SLOT # CKT. SERVICE AMPS BRKR WIRE USE PHS USE WIRE BRKR AMPS SERVICE CKT. SLOT #
AT G CA 00 HQ EX 2HN.G HQ | 20 SPARE (INSTALL BREAKER) A2 1 = CAVERN FEEDER FROM PANEL'D" 100 HQ #2 TEK CABLE 2HN.G 2HN.G #2 TEK CABLE HQ | 100 NORMALLY OPEN BRKR FROM EXISTING FDR E2
G CA 00 HQ HQ | 20 SPARE (INSTALL BREAKER) A 1 CAVERN FEEDER FROM PANEL'D" 100 HQ HQ | 100 NORMALLY OPEN BRKR FROM EXISTING FDR 2
A5 G CA 00 HQ EX 2HN.G HQ | 20 SPARE (INSTALL BREAKER) A6 1 E5 EMERGENCY LIGHT INVERTER 30 HQ £l HQ | 20 SPARE (INSTALL BREAKER) E6
G CA 00 HQ ! E7 RELAY PANEL CONTROL POWER 20 HQ El HQ | 20 SPARE (INSTALL BREAKER) Es
A9 CAVE 00 HQ | [#2TEKCABLE | 2HNG ! E9 CABINET RECEPTACLE 20 HQ E| HQ | 20 SPARE (INSTAI ER)
NEW CAVE RN FEEDER 00 HQ I EN CABINET HEATER HT 20 HQ El HQ 20 SPARE ISTALL ER)
A COMMUNICATIONS CABINET EQUIPMENT POWER 20 HQ #12 HN.G 2 H E13 | EMERGENGY LIGHTING CIRCUTRZ&R3 |20 HQ | 12/3 & 10/3 (R3) SOOW HQ | 20 SPARE (INSTALL ER)
A COMMUNICATIONS CABINET HEATER HT-2 20 HQ #12 H.N.G f E15 LIGHTING CIRCUIT R 20 HQ 12/3 SOOW HQ | 20 SPARE (INSTAI ER)
A STRUCTURE RECEPTAGLE 20 HQ #12 HN.G | HQ | 20 SPARE (INSTAI ER) E
A PARE (INSTALL BREAKER) 20 HQ 20 1 HQ | 20 SPARE (INSTAI ER) E 20
1
NOTES: I NOTES:
1. 2H,N,G MEANS RUN TWO HOT, ONE NEUTRAL AND ONE GROUND CONDUCTOR 1 1. 2H,N,G MEANS RUN TWO HOT, ONE NEUTRAL AND ONE GROUND CONDUCTOR
2. CONDUCTOR SIZING BASED ON COPPER THWN CONDUCTORS. ! 2. CONDUCTOR SIZING BASED ON COPPER THWN CONDUCTORS.
3. CONTRACTOR MAY SPLICE ON #2 COPPER TO THE 3/0 CABLE IN ORDER FOR CONDUCTOR TO FIT ON BREAKER A9 ! 3. CONTRACTOR MAY USE ONLY ONE 100 AMP CABLE IN ORDER FOR CONDUCTOR TO FIT ON 100 AMP BREAKER
INSTALLED IN PHASE 1 OF THE PROJECT :
______________________________________________________________________________________________________________ H
________________________________________________________________________________________________________________________________ .
1
R
EXISTING PANEL 'B' (CABINET #1, PARADISE ROOM) '
MAIN: 200 AMP MAIN LUGS ONLY SQUARE D OR GE LOAD CENTER OR EQUIVALENT 1
BUS: 200 AMPS MINIMUM :
! SWITCHING SCHEDULE
SLOT # CKT. SERVICE AMPS BRKR WIRE USE PHS USE WIRE BRKR AMPS SERVICE CKT. SLOT # 1
B1 CAVERN FEEDER FROM PANEL ‘A’ 100 HQ || #2 TEK CABLE 2HN,G 2HN,G #2 TEK CABLE HQ 100 CAVERN FEEDER GOING TO PANEL 'C' B2 1
CAVERN FEEDER FROM PANEL ‘A" 100 HQ HQ 100 CAVERN FEEDER GOING TO PANEL 'C’ 1 SWITCH ID SHEET # CONTROLLED RELAY ACTION DESCRIPTION
B5 EMERGENCY LIGHT INVERTER 30 HQ OINE HQ | 20 PARE (INSTALL BREAKER) B6 ! CAVE ENTRANCE
B7 RELAY PANEL CONTROL POWER 20 HQ 2INE HQ | 20 PARE (INSTALL BREAKER) 5 !
B9 CABINET RECEPTACLE 20 HQ 2INE HQ | 20 PARE (INSTALL BREAKER) 0 H SW1-CAB4 E1.0 R1-CAB4 TURNON  AHEAD LIGHTING TURNED ON
CABINET HEATER HT1 20 HQ 2INE HQ |20 PARE (INSTALL BREAKER) H R2-CAB4 TURNON  AHEAD LIGHTING TURNED ON
EMERGENCY LIGHTING CIRCUIT R1, R, R, R7, R 20 HQ 1273 8 10/3 (R7) SOOW HQ | 20 PARE (INSTALL BREAKER) 2 2 H R5.CAB2 TURNON  TURN ON FIXTURE B BOTTOM OF PIT
LIGHTING CIRCUIT R2, R4 20 HQ 12/3 SOOW HQ | 20 PARE (INSTALL BREAKER) H
LIGHTING CIRCUIT R6 20 HQ 12/3 SOOW HQ 20 PARE (INSTALL BREAKER) ! SW2-CAB4 E2.0 R1-CAB4 TURN OFF  BEHIND LIGHTING TURNED OFF
9 LIGHTING CIRCUIT R8 20 HQ 10/3 SOOW HQ | 20 PARE (INSTALL BREAKER) 20 ! Ro-CABY TURNOFE  BEHIND LIGHTING TURNED OFF
NOTES: I
1. 2H,N,G MEANS RUN TWO HOT, ONE NEUTRAL AND ONE GROUND CONDUCTOR CIRCUIT B2 IS NEW WORK IN PHASE 2. SEE SHEET E7.0 ! SW3-CAB4 E2.0 Re-CABA TURNON  AHEAD LIGHTING TURNED ON
2. CONDUCTOR SIZING BASED ON COPPER THWN CONDUCTORS. ' ;j’gﬁgg %Em 8m mgﬁg t:gmmg ;32“28 gm
. CONTRACTOR MAY USE ONLY ONE 100 AMP CABLE IN ORDER FOR CONDUCTOR TO FIT ON 100 AMP BREAKER -
3. CONTRACTO USE ONLY ONE 100 AMP CABLE IN O OR CONDUCTOR TO FIT ON 100 INSTALLED IN PHASE 1 OF THE PROJECT 1
| o e e ! SW1-CAB3 E2.0 R1-CAB3 TURNON  CATHEDRAL ROOM TURNED ON
R2-CAB3 TURNON  CATHEDRAL ROOM TURNED ON
R3-CAB3 TURNON  CATHEDRAL ROOM TURNED ON
R4-CAB3 TURNON  CATHEDRAL ROOM TURNED ON
R5-CAB3 TURNON  CATHEDRAL ROOM TURNED ON
SW2-CAB3 E2.0 R1-CAB3 TURN OFF  BEHIND (CATHEDRAL ROOM) TURNED OFF
R2-CAB3 TURN OFF  BEHIND (CATHEDRAL ROOM) TURNED OFF
R3-CAB3 TURN OFF  BEHIND (CATHEDRAL ROOM) TURNED OFF
R4-CAB3 TURN OFF  BEHIND (CATHEDRAL ROOM) TURNED OFF
SW3-CAB3 E2.0 R3-CAB4 TURN OFF  BEHIND LIGHTING TURNED OFF
SW1-CAB2 E2.0 R1-CAB2 TURNON  AHEAD LIGHTS TURNED ON
R2-CAB2 TURNON  AHEAD LIGHTS TURNED ON
R5-CAB3 TURNON  AHEAD LIGHTS TURNED ON
SW2-CAB2 £3.0 R2-CAB2 TURN OFF  BEHIND LIGHTS TURNED OFF
ey
PANEL 'C' (CABINET #2, PIT BOTTOM) R5-CAB3 TURN OFF  BEHIND LIGHTS TURNED OFF
MAIN: 200 AMP MAIN LUGS ONLY SQUARE D OR GE LOAD CENTER OR EQUIVALENT SWa-CAB2 3.0 RLCAB2 TURNS ON AHEAD LIGHTING TURNED ON
BUS: 200 AMPS MINIMUM ) R3-CAB2 TURNSON  AHEAD LIGHTING TURNED ON
R4-CAB2 TURNSON  AHEAD LIGHTING TURNED ON
SLOT # CKT. SERVICE AMPS BRKR WIRE USE PHS USE WIRE BRKR AMPS SERVICE CKT. SLOT #
1 CAVERN FEEDER FROM PANEL S 100 HQ #2 TEK CABLE 2HN.G 2HN.G #2 TEK CABLE HQ [ 100 CAVERN FEEDER GOING TO PANEL'D' c2 SWa-CAB2 5.0 RLCAB? TURNS OFF  BEHIND LIGHTING TURNED OFF
CAVERN FEEDER FROM PANEL B 100 HQ HQ | 100 CAVERN FEEDER GOING TO PANEL'D
OER GO ) PAR R3-CAB2 TURNS OFF  BEHIND LIGHTING TURNED OFF
C5 EMERGENCY LIGHT INVERTER 30 HQ 0 El H.N,G HQ 20 SPARE ALL BREAKER) C6 R4-CAB2 TURNS OFF BEHIND LIGHTING TURNED OFF
c7 RELAY PANEL CONTROL POWER 20 HQ 2 INEl N.G HQ | 20 SPARE (INSTALL BREAKER) cs
co CABINET RECEPTACLE 20 HQ 2INE G HQ | 20 SPARE (INSTALL BREAKER) c10
5 CABINET HEATERHTH 55 Ha S INE S Ha 50 SPARE (NSTALL BREAKER) 5 SW12-CABL E5.0 R7-CABL TURNSON  AHEAD LIGHTING TURNED ON
C EMERGENCY LIGHTING CIRCUIT R2 & R4 20 HQ 12/3 & 10/3 (R4) SOOW H.N.G HQ 20 SPARE ALL BREAKER) C14 R8-CABL TURNSON  AHEAD LIGHTING TURNED ON
c LIGHTING CIRCUT R 20 HQ 12/3 SOOW HN.G HQ | 20 SPARE (INSTALL BREAKER) c
c LIGHTING CIRCUIT R: 20 HQ 10/3 SOOW HN.G HQ | 20 SPARE (INSTALL BREAKER) c SW11-CABL E6.0 R7-CABL TURNS OFF/ON  FOOT SWITCH
c LIGHTING CIRCUIT R! 20 HQ 12/3 SOOW HN.G HQ | 20 SPARE (INSTALL BREAKER) C 20 R8-CABL TURNS OFF/ON  FOOT SWITCH
NOTES: SW10-CABL £6.0 R7-CABL TURNS OFF  BEHIND LIGHTING TURNED OFF
1. 2H,N,G MEANS RUN TWO HOT, ONE NEUTRAL AND ONE GROUND CONDUCTOR R8-CABL TURNS OFF  BEHIND LIGHTING TURNED OFF
2. CONDUCTOR SIZING BASED ON COPPER THWN CONDUCTORS.
3. CONTRACTOR MAY USE ONLY ONE 100 AMP CABLE IN ORDER FOR CONDUCTOR TO FIT ON 100 AMP BREAKER SWO-CABL £6.0 R3-CABL TURNS ON/OFF  PARADISE ROOM RAILING LIGHTING ON
R5-CABL TURNS ON/OFF  AHEAD LIGHTING TURNED ON
R6-CABL TURNS ON/OFF  AHEAD LIGHTING TURNED ON
5 |
! SW4-CABL E7.0 R9-CABL TURNS ON/OFF  LIGHTED RAILING FOR STAIR 49 !
1 1
! SW8-CABL E7.0 R9-CABL TURNS ON/OFF  LIGHTED RAILING FOR STAIR 49 !
1 1
! SW7-CABL E7.0 R2-CABL TURNS ON/OFF  PARADISE ROOM PERIMETER LIGHTING !
1
: 1
! SW6-CABL E7.0 R4-CABL TURNS ON/OFF REST OF PARADISE ROOM LIGHTING TURNED ON !
1 1
! SW5-CABL E7.0 R5-CABL TURNS OFF  BEHIND LIGHTING TURNED OFF !
| R6-CABL TURNS OFF  BEHIND LIGHTING TURNED OFF !
1
1 1
| SW3-CABL E7.0 R1-CAB1 TURNS ON/OFF  EXIT TUNNEL AND AIR LOCK OCCUPANCY LIGHTS TURNED ON !
1
1
i SW2-CABL £8.0 R4-CABL TURNS ON/OFF  PARADISE ROOM LIGHTING TURNED OFF i
ne ! R2-CAB1 TURNS ON/OFF  PARADISE ROOM LIGHTING TURNED OFF !
1
PANEL 'D' (CABINET #3, CATHEDRAL ROOM) | R3-CAB1 TURNS ON/OFF  PARADISE ROOM RAILING LIGHTING OFF i
MAIN: 200 AMP MAIN LUGS ONLY SQUARE D OR GE LOAD CENTER OR EQUIVALENT H 1
. SW1-CABL £9.0 R1-CABL TURNS ON/OFF  EXIT TUNNEL AND AIR LOCK OCCUPANCY LIGHTS TURNED OFF |
BUS: 200 AMPS MINIMUM | H
1 1
SLOT # CKT. SERVICE AMPS RKR WIRE PHS USE WIRE BRKR AMPS SERVICE CKT. SLOT # ! CAVE EXIT !
D1 CAVERN FEEDER FROM PANEL'C' 100 HQ #2 TEK CABLE 2HN.G #2 TEK CABLE HQ | 100 CAVERN FEEDER GOING TO PANELE' D2 ! THESE SWITCHES WERE INSTALLED DURING PHASE 1 OF THE PROJECT 1
CAVERN FEEDER FROM PANEL'C’ 100 HQ HQ | 100 CAVERNFEEDERGOINGTOPANEL'E | | 4 | om oo oo oo oo oo
D5 EMERGENCY LIGHT INVERTER 30 HQ Ei HN.G 1273 SOOW HQ | 20 LIGHTING CIRCUIT R5 D6
D7 RELAY PANEL CONTROL POWER 20 HQ E| HQ | 20 PARE (INSTALL BREAKER] D8
D9 CABINET RECEPTACLE 20 HQ El HQ | 20 PARE (INSTALL BREAKER) )
5] CABINET HEATER HT1 20 HQ E| HQ | 20 PARE (INSTALL BREAKER) D
D EMERGENCY LIGHTING CIRCUIT R3 20 HQ /. 00 HQ 20 PARE (INSTALL BREAKER) D14 14 NOTE: AHEAD MEANS LIGHTS AHEAD WITH RESPECT TO THE DIRECTION OF TRAVEL BY A TOUR GROUP. CONVERSELY,
D LIGHTING CIRCUIT R1 20 HQ i 00! HQ 20 PARE (INSTALL BREAKER) D BEHIND MEANS THE LIGHTS BEHIND WITH RESPECT TO THE DIRECTION OF A TOUR GROUP.
D LIGHTING CIRCUIT R2 20 HQ /3 500! HQ | 20 PARE (INSTALL BREAKER) b
D LIGHTING CIRCUIT R4 20 HQ /3 500 HQ | 20 PARE (INSTALL BREAKER) D
NOTES:

1. 2H,N,G MEANS RUN TWO HOT, ONE NEUTRAL AND ONE GROUND CONDUCTOR

2. CONDUCTOR SIZING BASED ON COPPER THWN CONDUCTORS.

3. CONTRACTOR MAY USE ONLY ONE 100 AMP CABLE IN ORDER FOR CONDUCTOR TO FIT ON 100 AMP BREAKER
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